The process of converting the economy to more sustainable production forms is the essence of bio-economy, currently becoming more and more important in all the European countries. Sustainability is a complex concept that can be quantified through an entire system of indicators. A "marker" of corporate environmental responsibility, of the extent and manner in which the companies apply social responsibility codes is the ecological footprint. The present study identifies, using a cumulative ordinal logistic regression model with proportional odds, the factors with significant impact on the behavioral changes of the ecological footprint of the production, for finding ways of increasing the sustainability in the business environment, through a better application of social responsibility codes. At the same time, the variables included in the model were selected in accordance with the principles of the European Corporate Social Responsibility Strategy, serving as criteria for the hierarchy and clustering of European countries, for identifying patterns and predicting the behavior of ecological footprint of production, as a prerequisite for optimizing social environmental responsibility and applying social responsibility codes in the business environment. The analysis results indicate that the educational level of labor force, the degree of economic freedom and the use of renewable energy sources have a significant positive influence on the ecological footprint behavior, while the social exclusion has a significant negative effect, with a major impact on the prospects of sustainable growth, specific to bioeconomy.
Introduction
In the current decade, customers assess the quality of the products and the business practices of the companies. Thus, the greening of production and consumption processes determines both an increase in the quality of life and a change in the population consumption behavior (Luca et al., 2019) . In this context, considering how people live their lives and their desire to survive in a less polluted and stressed environment, an increasing number of consumers wish to contribute as much as possible to supporting a sustainable development of society as an integral part of bio-economy.
The development of bio-economy in Europe presents the following advantages: the ability to maintain and generate both economic growth and employment in rural, coastal and industrial areas, the possibility of reducing dependence on fossil fuels, and the growth of the economic and ecological sustainability process of primary production, as well as the manufacturing industries. (European Commission, 2018) The above context justifies the need to elaborate the present paper on European ecological footprint, taking into account the social responsibility codes and the conjuncture of a sustainable economic growth, thus characterizing the transition process to bio-economy. Social and environmental responsibility is one of the keys to sustainable growth and is essential for long-term business development. It represents a dynamic and continuous process through which the groups' concerns are balanced and harmonized in relation to the principle of regenerating resources for the future generations. At the same time, social and environmental responsibility highlights the level of human dimension of the business and the interdependence between the company, the community and the society in terms of sustainability. The primary factors that catalyse the changes in the relationship between companies, consumers and society form a pyramid of responsibilities, based on the economic level, followed by the legal, the ethical and ending with the philanthropic level on the top.
Designed and developed on the background of sustainable development, 9 principles of social and environmental responsibility are emerging: ethics, governance, transparency, business relationships, capital distribution, company involvement in economic development, product or service values, employment protection, environment protection. The instrument through which social and environmental responsibility is integrated in a company is represented by social responsibility codes, based on the above principles.
On this background, the present paper aims at analyzing the impact of social responsibility codes on the perspectives of the ecological footprint. The process of modelling the behavior of the ecological footprint is based on numerous factors, including socio-educational ones, the development sustainability and the degree of economic freedom that explains the level of economy openness. The study has analyzed, for 33 European countries, the association between the production component of the ecological footprint and four factors that belong to three pillars: socio-educational, sustainability and economic freedom.
The purpose of this paper is to reflect how the application of social responsibility codes relates to the level of ecological footprint, acting in the direction of sustainable economic development, as an integral part of the bio-economy, paving the way for a more competitive, innovative and efficient society through the sustainable use of renewable resources. Thus, the work is structured in four sections. The introduction is followed by a review of the different points of view and ways of addressing the issue of the ecological footprint and the corporate social responsibility, in the context of innovation and
AE

Manifestations of the European Ecological Footprint from the Perspective of Social Responsibility Codes
globalization by various specialists in the field and other interested persons. The next section includes the research methodology developed to identify the prospects for the evolution of the ecological footprint of production. The Results and discussion sectionbased on the research results -is followed by the conclusions reflecting the role of the social responsibility codes for the evolution of the ecological footprint, in the context of sustainable development and implicitly the need to correlate the bio-economy policies existing at national level with the EU policy.
Review of scientific literature
The effect of Social Responsibility on the corporate environment, on consumer behavior, on the role of governments and even on democracy itself is still the subject of many debates (Murphy-Bokern, Ehrendorf and Kleemann, 2014) .
By the official statement 347/2002, the European Commission defines Corporate Social Responsibility as a contribution of enterprises to sustainable development as a beneficial factor for the sustainability of the whole Europe. It has also established the principles of the European Corporate Social Responsibility Strategy, recommending the integration of these principles into social responsibility codes, so that companies, by their business network, do not jeopardize the planet's ability to restore natural balance, to regenerate the consumed resources, and thus contributing to the reduction of ecological footprint. (Barbuta et al., 2014) . Ecological footprint represents a tool for measuring and monitoring sustainability, taking into account that it is the sum of all footprints for all types of resources used and generated waste in a geographic area. It is an integral part of the bio-economy, considering its composition: the production of renewable biological resources, the conversion of these resources and waste streams into value-added products, namely food, animal feed, bioproducts or bioenergy.
By applying and enforcing social responsibility codes, companies assume certain responsibilities and obligations towards the community. The main responsibilities towards society are: the contribution to economic, social and environmental development, by promoting the sustainable development principles; support and encourage the environment protection; minimizing the impact of activities on the environment and natural resources; respecting the human rights; encouraging the development of local communities; applying fair management principles and practices to win the trust of the society in which the companies operate (Barbuta et al., 2014) . Dobson (2003) believes this community is based on ecological footprint as a way of quantifying the impact of a firm or company on the limited natural resources. Some companies use resources to a greater extent than others, producing higher ecological footprints, and corporate social responsibility codes must also set higher obligations towards the community for these companies (Bondy and Matten, 2011) .
Numerous studies have analyzed the effect of globalization on corporate social responsibility, pointing out some contradictory effects. Thus, Scherer and Palazzo (2008) consider that globalization leads to the intensification, flexibility and efficiency of economic cooperation relations between different regions, maximizing the profit of multinational companies, leading at the same time to an income and welfare polarization. That is why responsible and sustainable companies are preferred, because they ensure longterm profitability. Teegen, Doh, and Vachani (2004) and Scherer and Palazzo (2008) render that the challenge of Corporate Social Responsibility is to engage in a political process which defines standards and global business regulations. This way, the Corporate Social Responsibility gives corporations greater power and provides them stronger relationships with decision factors. The effects of globalization on the environment are also analyzed in Rudolph and Figge's (2015) study, through the ecological footprint and a multidimensional globalization index. The investigation of the complex relationship between the economic, social and political variables has shown that social globalization is significantly and negatively correlated with the ecological pressure of production and consumption, and positively correlated with imports and exports.
Another addressed issue is the effectiveness of social responsibility codes in environmental protection and in the optimization of ecological footprint, in an attempt to conciliate the need of maximizing profit with the need of reducing the pollution, the pressures on the environment and the level of ecological footprint. Thus, Murphy-Bokern, Ehrendorf and Kleemann, (2014) studied various corporate social responsibility strategies applied in agriculture and in the food sector, which have a great relevance on climate protection by reducing greenhouse gas emissions and the ecological footprint. Almost all the surveyed companies have introduced social responsibility elements over the past decade, which they have also applied during the global financial crisis in 2007-2010. The authors identified two main drivers underlying the social responsibility in the food sector: reducing internal costs and increasing brand quality. The awareness of social and environmental responsibility must be promoted in and through the education system. Thus, Moon and Matten (2005) conducted a study on social responsibility-oriented education in business schools in Europe. The conclusion of the study -which included the answers from a quarter of the higher business education institutions across Europe -shows that -although not all business schools are promoting initiatives in the area of social and environmental responsibility -a high percentage of respondents indicated the awareness of the urgent need to promote social and environmental responsibility. Two-thirds of respondents also admit to promoting some education in corporate responsibility. According to the results of the study, the main promoters, initiators of corporate responsibility are the individual members of the faculties, a greater involvement of the institutions in such actions being needed. Almost all the respondents declared their interest in cooperating with the business community, towards a higher responsibility of their activities.
Another category of studies has analyzed the relationship between energy consumption (renewable and non-renewable) and the sustainability of economic growth, though with contradictory conclusions. Thus, Narayan and Doytch (2017) showed that in all countries, regardless the income level, economic growth has an unsustainable component, as it attracts the growth of non-renewable energy consumption. At the same time, economic growth has a significant positive effect on the use of non-renewable energy, but only for countries with low or below average income. These countries can apply environmental preservation policies without affecting their economic growth. For countries with high or above average income there was no evidence of a significant correlation between renewable energy consumption and economic growth. The studies of Işık, Dogru and Sirakaya-Turk (2018) reveal a bidirectional or unidirectional causal relationship between renewable energy consumption and economic growth in countries such as Italy, Spain or China, but such a relationship has not been confirmed for France. Armeanu, Vintila and Gherghina (2017) analyze the influence and causality between renewable energy and sustainable economic growth in the EU28 for the period 2003-2014. The results of the analysis indicate there is a
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significant positive influence of the renewable energy consumption (totally and individually) on economic growth, thus highlighting its sustainable character.
Other studies focus on the premise that social inclusion should be used to reduce the ecological footprint of individuals and society. (Boechat and Faria, 2012) . Analyzing social inequality and superconsumption with a high ecological footprint, Alsamawi et al. (2014) concluded that inequality of ecological footprint for developed countries is higher than inequality within them, as developed countries import goods and services from multiple economies with unequal ecological footprint. Thus, poverty is polarizing the ecological footprint even more. Inequality of ecological footprint and income should be addressed through social and environmental responsibility policies.
Research methodology
The aim of the research is to analyze the ecological footprint of production in European countries and the way in which the codes of social and environmental responsibility can support it, following the spectrum of sustainability of economic development, as a priority direction in transforming the bio-economy into a national field of intelligent specialization. The starting point of the analysis is that Corporate Social Responsibility -implemented through established codes -is a contribution of enterprises to sustainable development, and that the ecological footprint is the statistical indicator that triggers signals and impulses towards increasing corporate environmental responsibility, the degree and manner in which corporations apply social and environmental responsibility codes.
The main objectives of the research are:
 to analyze the evolution concerning the ecological footprint of production in European countries and implications on corporate responsibility;  to identify the factors with significant impact on the behavioral changes of the ecological footprint of production, in order to find ways to enhance the sustainability of business activities and increase corporate responsibility over the environment and society, by applying social and environmental responsibility codes (using four hypotheses formulated and tested);
 to model and to predict the behavior of the ecological footprint according to the changes in the level of identified influence factors for the European countries;
 to provide a multicriteria hierarchy of European countries, according to the chosen factors;
 to identify key profiles of European countries, in terms of their economic sustainability, social and environmental responsibility;  to identify action pathways, in order to optimize the sustainability of economic activity and corporate empowerment for each country pattern.
The research focused on: the analysis of the evolution in the ecological footprint of production in the European countries and the implications on corporate responsibility; modelling the behavior of the ecological footprint according to social-educational factors, the development sustainability (the degree of renewable energy use) and the degree of economy opening; multi-criteria hierarchy and clustering of European countries in terms of selected variables, forecasting the behavior of the ecological footprint of production, as a premise for optimizing social environmental responsibility and applying social responsibility codes in the business environment. The association between the ecological footprint production component -as a measure that can characterize the social and environmental responsibility of the corporate sector -and the factors that belong to four pillars: the educational pillar, social exclusion, sustainability and economic freedom was econometrically analyzed using a cumulative probability ordinal logistic regression model (based on proportional odds).
For the first pillar (The educational pillar) it was selected the variable: "The share of employment with tertiary education" (age group 20-64 years), while for the second pillar (The social exclusion pillar) -the variable "The material deprivation rate". The third pillar (The sustainability pillar) was represented by the variable "The share of renewable energy in gross final energy consumption", in order to reveal the energy consumption sustainability; for the fourth pillar (The globalization pillar), the variable "Employment in foreign controlled enterprises" was selected, as an indicator reflecting the economic freedom (the economy opening degree) (table no. 1). At the same time, the variables were identified according to the principles of the European Corporate Social Responsibility Strategy (Barbuta et al., 2014) , as follows: The "Employment and social affairs" principle was illustrated by the variables "The share of employment with tertiary education" and "The material deprivation rate"; the "Environmental" principle was expressed through the variable "The share of renewable energy in gross final energy consumption"; The principle of "Foreign trade, foreign relations and development" was characterized by the variable "Employment in foreign controlled enterprises". The data for the four independent variables were provided by EUROSTAT database (Eurostat, 2019) , for a number of 33 European countries corresponding to 2014 (the most recent year for which the ecological footprint was calculated), while the data for the dependent variable (Ecological Footprint) were provided by the National Footprint Accounts Report, 2018 Edition (Global Footprint Network, 2018) . A synthesis of the variables included in the model is shown in the table below (table no.1), (figure no.1). 
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In order to achieve the objective of identifying the factors with significant impact on the behavioral changes of the ecological footprint of production, the following hypotheses resulted:
 Hypothesis 1: The employment with higher education determines a significant differentiation in the level of ecological footprint of production and significantly influences the corporate environmental responsibility.
 Hypothesis 2: The share of employed population in foreign controlled enterprises leads to a significant differentiation of the ecological footprint of production, influencing social and environmental responsibility.
 Hypothesis 3: The degree of renewable energy use has a significant impact on the level of ecological footprint of production and corporate environmental responsibility.
 Hypothesis 4: The material deprivation rate has a significant impact on changes of the ecological footprint and social responsibility.
The values of the "Ecological Footprint of Production" variable have been recodified on an ordinal scale with 5 response variants: 1 (for values less than 3.5); 2 (for values between 3.5 and 4.9); 3 (for values between 5 and 6.4); 4 (for values between 6.5 and 7.9); 5 (for values at least equal to 8).
The relationship between the five variables is modeled using the multinominal ordinal logistic regression model with cumulative probabilities, based on proportional odds (through the SPSS Polytomous Universal Model PLUM procedure) ) (Denham, 2017; Liu, 2007; O'Connell, 2006) .), data being processed using SPSS ver. 20 program. The logit type variable, corresponding to the ordinal dependent variable with 5 variants, presents the following form: Θj = prob (score ≤ j) / prob (score > j) = prob (score ≤ j) / (1 -prob (score ≤ j)); = 1,4 ̅̅̅̅ (1)
The ordinal logistic regression model that links the five variables is: ln (
1 -
After converting the logit type value into probabilities, the model becomes:
In applying the cumulative logistic model with proportional odds, four assumptions were tested: the explained variable is measured on an ordinal scale; the explanatory variables are continuous, ordinal or categorical numeric variables; the absence of multicollinearity between the explanatory variables; the existence of proportional odds.
In order to analyze the territorial disparities and to provide a multi-criteria hierarchy of the European countries in terms of the variables included in the regression model previously determined, it was applied the method of Relative distance to the maximum performance. For each territorial unit i, ( = 1, ̅̅̅̅̅ ) and for each ranking criterion Xj ( = 1, ̅̅̅̅̅̅ ), it was determined the relative distance of a specific unit in comparison to the maximum performance unit. The previously determined relative distances were assembled in the form of a geometrical mean, resulting in an average relative distance of the respective unit, and average synthetic indices were obtained, on the basis of which the territorial units were ranked. As a result of clustering the European countries included in the study and the identification of four main country profiles, based on the previously determined regression model, the average probabilities of changing the level of the ecological footprint were estimated (namely the probabilities of moving from a lower category to a higher one), for each profile of the European countries, depending on the changes in the influence factors.
Results and discussions
The research results were focused on the following directions: analysis of the evolution of the ecological footprint in the European countries and the implications on the corporate responsibility; modeling the behavior of the ecological footprint depending on socialeducational factors, sustainability and the degree of economic opening; multicriteria ranking and clustering of European countries; predicting the behavior of the ecological footprint of production as a prerequisite for optimizing social environmental responsibility.
After 2000, the global ecological footprint recorded a slight upward trend, thus indicating some problems in ensuring the sustainability of economic development. In a continental ranking, Europe ranks second, after North America, being characterized by a high level of ecological footprint (4 global hectares per person in the EU28, 2014). If 1.7 planets are needed worldwide to regenerate the resources that mankind consumes, Europe (EU28) needs 2.8 planets to do so. Looking at the dynamics, it is a positive fact that Europe's ecological footprint registered a slight downward trend, enrolling on a sustainable path (from 4.94 global hectares per person in 2000 to 4.69 global hectares per person in 2014 ). However, the indicator had two subperiods with contrasting developments: thus, up until 2008, the trend was predominantly upward, and then reversed, supported to a certain extent by the global financial crisis of that period.
Correlation analysis between the level of ecological footprint and GDP per capita in European countries indicates a strong direct relation between the two indicators, which means that the results of economic activity have not been decoupled from the resources use, to ensure the necessary economic development. Countries with a high ecological footprint are Finland and Norway, and those with a low ecological footprint are divided into two categories: either the ex-socialist countries, with a lower economic development level (Albania, Montenegro, Macedonia), or developed countries that have succeeded in maintaining a sustainable economic activity and enforcing the principles of corporate responsibility in the business environment (Switzerland, Italy, Portugal, UK).
The unfavorable developments in European countries in sustainability domain can be mitigated by increasing the social and environmental responsibility of economic activity, a process that must start at microeconomic level. Thus, in Eastern European countries, where the corporate social responsibility concept is newer than in the developed countries, an
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AE enlargement is necessary, especially in the context of the integration of these countries into the European Union and the influence of foreign investors. Multinational companies with headquarters in these countries, NGOs and the media can join governments in an effort to raise awareness, to impose a pressure on the business environment, in order to emphasize the necessity of implementing the social and environmental responsibility codes.
After testing the hypotheses of the regression model, the following results were obtained:
 the explanatory variables are poorly correlated, the correlation between them being statistically insignificant (the Variance Inflation Factor statistic is lower than 4, ranging between 1.006 and 1.326);
 the adequacy of the ordinal regression model with proportional odds is significant. Indeed, following the application of the "Test of parallel lines" and the Pearson and Deviance statistics, we can say that there is insufficient evidence to reject the null hypothesis, and therefore the regression model is appropriate, the logit type relationship between the five variables is valid (The Chi-Square Test value is 3.276, at a minimum significance level of 0.993);
 the intensity of the association between the explanatory variables and the explained variable, measured by the Cox and Snell, Nagelkerke and McFadden indicators shows that quite important proportions of the total variance of the dependent variable are explained by the changes in the independent variables, certifying the suitability degree of the logit model (the shares range between 63.9% and 68.2%);
 the application of the Chi Square test at 5% significance level led to the conclusion that the model parameters 1 , 2 , 3 , 4 significantly differ from zero, therefore the model contains predictors (the calculated test value is 33.326 -higher than the critical test value).
The four assumptions being validated, the estimates of the model parameters were obtained (table no. 2) 
Examining the results in the above table, it can be noticed that all the model parameters are statistically significant (Wald test values are higher than the critical value, and all significance levels are lower than 0.05). The four "Slope" parameters related to the four explanatory variables are statistically significant, the first three being positive and the last one -negative, indicating that the first three explanatory variables have significant direct effects on the variability in the dependent variable, while the last explanatory variable inversely influences the variability in the explained variable.
1% increase in the employment in foreign-controlled enterprises, is expected to lead to 0.206 average increase in the log-odds of the ecological footprint (if the level of the other explanatory variables remains constant). 1% increase in the employment share with higher education is expected to increase the log-odds of the ecological footprint by 0.108, on average, under the same conditions. At the same time, according to the regression results, 1% increase in the share of renewable energy will lead to 0.098 average increase of the logarithm of chances that the ecological footprint will move to a higher category, while 1% increase in the material deprivation rate is expected to lead to an average decrease in the chances that the ecological footprint will move to a higher value class of 0.095.
Following the determination of proportional odds ratios and their confidence intervals, at 95% confidence level, it can be argued that 1% increase in the share of the employed population in foreign-controlled enterprises, is expected to rise the odds of ecological footprint to move from a lower to a higher score 1.229 times (minimum 1.088 times and maximum 1.388 times), while the other explanatory variables do not change their level. At the same time, it can be estimated that 1% increase in the share of the employment with tertiary education will lead to an increase in the chances that the ecological footprint moves from a lower to a higher score category of 1.114 times (minimum 1.007 times and maximum 1.233 times) if the level of the other explanatory variables does not change (table no. 3). Regarding the effect of the share of renewable energy on the ecological footprint of production, a 1% increase in the share of renewable energy is expected to imply an average increase of 1.103 times in the odds of the ecological footprint to move from a lower to a higher score (minimum 1.035 times and up to 1.176 times). A 1% increase in the material deprivation rate may lead to an expected average decrease of the odds that the ecological footprint moves to a higher score category by 9.1% (by at least 0.1% and by no more than 17.3%). As a result of demonstrating a significant impact of the four factors on the change of the ecological footprint of production level, the four hypotheses are validated.
In order to analyze the territorial disparities, the 33 European countries included in the study were ranked using as ranking criteria the five variables: the ecological footprint of the production, the share of the employed population in foreign controlled enterprises, the share of employment with tertiary education, the share of renewable energy and the material deprivation rate. The method used to achieve multi-criteria hierarchy was the relative distance method to the maximum performance unit. The final scores and the relative distances of each country, compared to the best performance country are shown in the following table and chart (table no. 4), (figure no. 2): Using the multinomial ordinal logistic regression model with cumulative probabilities, based on proportional odds, the average probabilities of changing the ecological footprint of production for the four profiles of European countries were calculated (table no. 9), (figure no. 3). The countries in the first cluster/profile are developed countries, that have achieved over 65% of the maximum performance, placed on the first eight ranking positions, most of them with a high variability in the ecological footprint (the group includes countries with the highest ecological footprint), but with favorable levels of factors: high degree of economic openness, high percentage of the population with higher education (above average), most with a high level of renewable energy use and with a low material deprivation rate. There are countries with significant chances and resources to improve corporate environmental responsibility through a large degree of highly qualified workforce and alternative energy resources use. The countries in the second cluster achieved between 50-65% of the maximum performance. There are countries with different development levels, with low ecological footprint, but with varied factor levels: lower economic openness, high variability in the share of employment with higher education, in the share of renewable energy use and in the material deprivation rate (below and above average). Developed countries in this group, such as Germany, the Netherlands, the United Kingdom or Italy are characterized by high corporate responsibility, while low developed countries (Montenegro, Croatia) must emphasize the focus of education on social and environmental responsibility. The countries in the third cluster achieved between 44-50% of the maximum performance. They have an above-average ecological footprint, with a high share of employed population in foreign controlled enterprises and a share of highly educated employment above 22%. Regarding renewable energy, there are very large variations within the cluster, from 4.5% (Luxembourg) to 38.7% (Latvia). The rate of material deprivation is low (below average). It is recommended that these countries reduce their ecological footprint of production and concentrate their increased share of tertiary educated laborforce to energy-efficient and environmental friendly production, to improve the use of renewable energy. In this way they can increase their social and environmental corporate responsibility. Countries in cluster four achieved at most 44% of the maximum performance. There are formerly socialist countries with a lower development level, a low ecological footprint on the background of a narrower national output, countries which have been focused on a wider economy freedom, countries with an above-average share of the employment in foreign-controlled enterprises, with a low share of the employed population with superior education, mostly with a low use of renewable energy and a high rate of material deprivation. Such countries are recommended to increase corporate environmental responsibility by expanding production under priority of renewable energy use, extending the use of the labor force with higher education, and improving social exclusion through a reduction in poverty and material deprivation.
Conclusions
In the past decade, Europe is envolved in building and implementing bio-economy oriented strategies, as the core of the smart and green growth process.
The research performed was focused on the analysis of the ecological footprint of production in European countries, taking into account the way in which the application of social and environmental responsibility codes can support it, given the sustainability of economic development as a tool of bio-economy. The first part of the paper has approached an analysis of the ecological footprint evolution in European countries and the implications for corporate responsibility. The results indicate the existence of a low ecological footprint in Eastern Europe, but also the need to raise the awareness of the implementation of social responsibility codes. Compared to this region, the high level of the ecological footprint for North and West Europe highlights the need for social and environmental empowerment of national and multinational companies in applying these codes. Unfortunately, due to the lack of more recent data from highly reliable sources -our analysis is based on the indicator level for 2014, published in the Global Footprint Network 2018 report.
Furthermore, the paper includes the modeling of the ecological footprint behavior depending on social-educational factors, on the sustainability of the economic development (the usage degree of renewable energy) and the openness degree of an economy. The results lead to the conclusion that an increase in the share of the employed population in foreign controlled enterprises, in the share of highly educated employment and in the increase of the renewable energy use will all lead to an increase in the level of the ecological footprint. Our results do not provide sufficient reasons to certify the beneficial action of the educational level of labor force on the reduction of the ecological footprint and on the increase of social environmental responsibility, which can be explained by the fact that a highly-educated workforce (better qualified) is more efficient, more productive, thus achieving a superior output. Nowadays, a large production is achieved with an excessive use of the planet's resources, resulting in an increase of the ecological footprint through a negative impact on the environment, and thus a decrease in corporate environmental responsibility. Another explanation is the insufficient focus on social and environmental educational responsibility in higher education business institutions. Countries with a higher degree of renewable energy use are also developed countries with a higher income, coming from an extended productive activity, associated with a high ecological footprint and, sometimes, with a deficient application of social and environmental responsibility codes. As the material deprivation rate increases, there is a decrease in the ecological footprint. Indeed, a high rate of material deprivation indicates a high level of population poverty and social exclusion, which are characteristics of low income countries, with less developed economic activity and a lower ecological footprint.
In the last part of the analysis, the multicriteria ranking and clustering of the European countries were carried out. In terms of selected variables, four clusters were formed. Regarding the prediction of the ecological footprint of production, as a prerequisite for the optimization of the social environmental responsibility and the application of the responsibility codes in the business environment, it can be mentioned that the average probabilities for the European countries of moving from one category of the ecological footprint to another vary between 11.75% for the third cluster and 24.28% for the first one. The results also reveal that markets and enterprises are differently developed in Europe; an universally applicable method that attempts to impose a single model for corporate behavior is not relevant and will not lead to significant assumption of social and environmental responsibility by enterprises; moreover, emphasis should be placed on the development of civil society and, in particular, on consumer awareness of responsible production in order to promote corporate responsibility, which is a long-term and relevant commitment for the national and regional context. The authors intend to expand research by identifying other factors with significant impact on the behavior of the ecological footprint, as well as studying their impact using different types of models, in order to capture both temporal and spatial changes in the ecological footprint.
A responsible social and environmental behaviour of the companies can help both to increase the number of jobs and to improve working conditions, to ensure the employees' rights and to promote research and development of technological innovations; also, it supports the principle of responsible competitiveness as an integral part of the Commission's Program for Innovation and Competitiveness; it invites European companies to report on their contribution on achieving the goals set out in European strategies. On the other hand, most consumers are pursuing both companies with optimal results and companies with poor performance, thus social and ecological responsibility playing a key role at the level of each individual company. Therefore, companies that wish to move towards sustainable lifestyles should impose some essential measures all at the same time, such as: transparency in their business practices; to have an open and permanent dialogue with all consumers; to support sustainable transformation, creating socio-economic developed communities, supporting high-performance tools compared to previous ones.When consumers decide to buy products, they will choose companies that are responsible to help them make a personal contribution to the planet's sustainability, by offering opportunities to act or by translating how their purchases can create an individual impact. These aspects reflect the importance of sustainability for a company's reputation. Progress in bio-economy research and innovation will enable Europe to improve the management of its own renewable bio-resources and open up new and diversified markets for food and bio-products.
